AMENDMENTS TO THE CLAIMS: 



This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1 . (Currently Amended) An apparatus for embedding imperceptible codes into digital 
image data comprising: 

a data divider to divide, per frame, digital image data into an "N" number of 
fields wherein "N" being an integer of 2 or more; 

a code producer to produce an N/m W| number of combinations of 
imperceptible codes, each combination having an "m" numb e r of a first imperceptible 
codos code and a second imperceptible code, the first imperceptible code being one 
of the "m" number of first imperceptible codes, the second imperceptible code being 
one of the "m" number of second imperceptible codes given by a funct i on, an i nvers e 
ef a specific function that g i v e s with each first imperceptible code and a specific 
identification code by us i ng tho "m" number of imp e rc e pt i b le cod e s as variables, in 
which the specific identification code is given by the specific function with the first 
and second imperceptible codes of each combination as variables wherein "m" being 
an integer of 2 or more and given by dividing "N" by an integer; and 

a code embeder to embed the N/m number of combinat i ons of first and 
second imperceptible codes of each combination into image data i nto th e "N" 
numb e r of f iel ds so that th e "m" number of i mporcoptib le cod e s of oaoh combinat i on 
arc omboddod i nto imago data in of each of the "m" numbor of divided fields 
according to a specific rule of positional correspondence to g i vo corre l ation among 
tho "m" numbor of f i elds that defines a positional relationship between the first and 
second imperceptible codes of each combination when embedded in tho "N" numbor 
of f i e l ds each field of one frame. 

2. (Currently Amended) An apparatus for extracting imperceptible codes from digital 
image data , the imperceptible codes being embedded into the digital image data by 
dividing, per frame, digital image data into an "N" number of fields wherein "N" being 
an integer of 2 or more, producing an "m" number of combinations of imperceptible 
codes, each combination having a first imperceptible code and a second 
imperceptible code, the first imperceptible code being one of the "m" number of first 
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imperceptible codes, the second imperceptible code being one of the "m" number of 
second imperceptible codes given by a specific function with each first imperceptible 
code and a specific identification code as variables, in which the specific 
identification code is given by the specific function with the first and second 
imperceptible codes of each combination as variables wherein "m" being an integer 
of 2 or more and given by dividing "N" by an integer, and embedding the first and 
second imperceptible codes of each combination into image data of each of the 
divided fields according to a specific rule of positional correspondence that defines a 
positional relationship between the first and second imperceptible codes of each 
combination when embedded in each field of one frame, in which the apparatus is 
given information on the division condition of the digital image data divided into the 
"N" number of fields per frame, the specific identification code, the specific function 
and the specific rule of positional correspondence, the apparatus comprising: 

a data divider to divide, per frame, input digital image data into a& the "N" 
number of fields wh e r e in "N" b ei ng an int e g e r of 2 or more accord i ng to a spec i f i c 
ru le of pos i tiona l correspondence to g i ve corre l at i on among an "m" numb e r of fie l ds 
i n tho "N" number of f i e l ds of one frame where i n "m" b ei ng an i nt e g e r of 2 or moro 
and givon by d i viding "N" by an i nteger, tho i nput dig i ta l i mago data carry i ng 
i mporcept i blo codos that havo boon ombodded into the i nput d i g i ta l imago data by 
d i viding, por framo, origina l d i gita l imag e data i nto th e "N" numb e r of fi e lds, 
produc i ng an N/m number of comb i nations of i mp e rceptib le cod e s, e ach comb i nat i on 
having th e "m" numb e r of i mp e rc e ptibl e codes giv e n by a function, an i nv e rs e of a 
sp e cif i c function that g i v e s a sp e cific id e nt i f i cat i on cod e by using th e "m" numb e r of 
i mp e rc e pt i b le cod e s as variables, and e mb e dd i ng th e N/m numb e r of combinations 
of i mp e rc e pt i bl e cod e s i nto i mag e data d i v i d e d into th e "N" numb e r of fi el ds 
accord i ng to a spoc i f i c codo ombodd i ng tochniqu o so that tho "m" number of 
i mp e rc e pt i b le cod e s of e ach comb i nat i on ar e e mb e dd e d into i mag e data i n th e "m" 
number of fie l ds according to the ru l e of pos i tiona l correspond e nc e division 
condition ; 

a code extractor to extract the "N" number of imperceptible codes ombodded 
mte from the image data divided into the "N" number of fields according to a code 
extraction technique corresponding to the code embedding technique; 
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a code-pair combiner to combine the extracted "N" number of imperceptible 
codes into the N/m ^rrf number of combinations according to the division condition 
and the rule of positional correspondence; 

a code operator to e x e cut e th e sp e cif i c function to conduct a specific 
operation to obtain the specific identification code by using the specific function with 
the imperceptible codes of each of tho N/m number of combinations combination as 
variables; and 

a determiner to determine that the input digital image data has not been 
tampered with only when results of the specific operation is equal to the specific 
identification code for all of the N/m W[ number of combinations. 

3. (Currently Amended) A method of embedding imperceptible codes into digital 
image data comprising the steps of: 

dividing, per frame, digital image data into an "N" number of fields wherein 
"N" being an integer of 2 or more; 

producing an N/m W! number of combinations of imperceptible codes, each 
combination having an "m" numb e r of a first imperceptible cod e s code and a second 
imperceptible code, the first imperceptible code being one of the "m" number of first 
imperceptible codes, the second imperceptible code being one of the "m" number of 
second imperceptible codes given by a function, on i nvorso of a specific function that 
g i vos with each first imperceptible code and a specific identification code by us i ng 
th e "m" numb e r of i mp e rc e ptib l e cod e s as variables , in which the specific 
identification code is given bv the the specific function with the first and second 
imperceptible codes of each combination as variables wherein "m" being an integer 
of 2 or more and given by dividing "N" by an integer; and 

embedding the N/m numb e r of combinations of first and second 
imperceptible codes of each combination into image data i nto th e "N" numb e r of 
f iel ds so that th e "m" numb e r of i mp e rc e pt i b le cod e s of e ach combination ar o 
e mbedded i nto i mag e data in of each of the "m" numb e r of divided fields according to 
a specific rule of positional correspondence to g i v e corr el at i on among th e "m" 
number of f i e l ds that defines a positional relationship between the first and second 
imperceptible codes of each combination when embedded in th e "N" numb e r of fields 
each field of one frame. 
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4. (Currently Amended) A method of extracting imperceptible codes from digital 
image data , the imperceptible codes being embedded into the digital image data by 
dividing, per frame, digital image data into an "N" number of fields wherein "N" being 
an integer of 2 or more, producing an "m" number of combinations of imperceptible 
codes, each combination having a first imperceptible code and a second 
imperceptible code, the first imperceptible code being one of the "m" number of first 
imperceptible codes, the second imperceptible code being one of the "m" number of 
second imperceptible codes given by a specific function with each first imperceptible 
code and a specific identification code as variables, in which the specific 
identification code is given by the specific function with the first and second 
imperceptible codes of each combination as variables wherein "m" being an integer 
of 2 or more and given by dividing "N" by an integer, and embedding the first and 
second imperceptible codes of each combination into image data of each of the 
divided fields according to a specific rule of positional correspondence that defines a 
positional relationship between the first and second imperceptible codes of each 
combination when embedded in each field of one frame, in which the apparatus is 
given information on the division condition of the digital image data divided into the 
"N" number of fields per frame, the specific identification code, the specific function 
and the specific rule of positional correspondence, the method comprising the steps 
of: 

dividing, per frame, input digital image data into an the "N" number of fields 
whoro i n "NT b e ing an int e g e r of 2 or mor e accord i ng to a sp e cific ru le of pos i t i onal 
corr e spond e nc e to g i ve corr el at i on among an "m" numb e r of f ie lds i n th e "N" numb e r 
of fi e lds of on e frame wh e r e in "m" b e ing an i nt e ger of 2 or moro and givon by 
d i viding "N" by an i nteg e r, th e i nput dig i ta l i mago data carrying i mp e rc e pt i b le cod e s 
that havo boon omboddod i nto th e i nput d i g i ta l imago data by div i ding, per fram e , 
original dig i ta l imag e data into th e "N" numb e r of f iel ds, producing an N/m numb e r of 
combinat i ons of i mp e rc e ptibl e cod e s, e ach combinat i on hav i ng th e "m" numb e r of 
imp e rc e ptibl e codes givon by a function, an i nverse of a spoc i f i c funct i on that gives a 
spoc i f i c identificat i on code by using the "m" numb e r of i mp e rc e pt i b le cod e s as 
variab l es, and ombodd i ng the N/m numb e r of comb i nations of i mp e rc e pt i b le cod e s 
into i mag e data div i d e d i nto th e "N" numb e r of f iel ds accord i ng to a sp e c i f i c cod e 
e mb e dd i ng t e chniqu e so that th e "m" numb e r of imp e rc e ptib le cod e s of e ach 
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combination ar e e mb e dd e d i nto i mag e data i n th e "m" numb e r of f iel ds according to 
the ru le of pos i t i onal corr e spond e nc e division condition ; 

extracting the "N" number of imperceptible codes emb e dd e d i nto from the 
image data divided into the "N" number of fields according to a code extraction 
technique corresponding to the code embedding technique; 

combining the extracted "N" number of imperceptible codes into the N/m W! 
number of combinations according to the division condition and the rule of positional 
correspondence; 

oxocut i ng th e sp e c i f i c function to conducting a specific operation to obtain 
the specific identification code by using the specific function with the imperceptible 
codes of each of th e N/m number of combinat i ons combination as variables; and 

determining that the input digital image data has not been tampered with 
only when results of the specific operation is equal to the specific identification code 
for all of the N/m "m" number of combinations. 



5. (Currently Amended) A method of embedding imperceptible codes into digital 
image data by a computer comprising the steps of: 

dividing, per frame, digital image data into an "N" number of fields wherein 
"N" being an integer of 2 or more; 

producing an N/m ^ml number of combinations of imperceptible codes, each 
combination having an "m" numb e r of a first imperceptible eedes code and a second 
imperceptible code, the first imperceptible code being one of the "m" number of first 
imperceptible codes, the second imperceptible code being one of the "m" number of 
second imperceptible codes given by a funct i on, an i nvorso of a specific function tha4 
giv e s with each first imperceptible code and a specific identification code by us i ng 
tho "m" number of imp e rc e ptibl e cod e s as variables , in which the specific 
identification code is given by the specific function with the first and second 
imperceptible codes of each combination as variables wherein "m" being an integer 
of 2 or more and given by dividing "N" by an integer; and 

embedding the N/m numb e r of comb i nat i ons of first and second 
imperceptible codes of each combination into image data into th e "N" number of 
fi e lds so that th e "m" numb e r of i mporcoptib l o codos of oach comb i nation ar e 
embedded i nto i mag e data i n of each of the "m" numb e r of divided fields according to 
a specific rule of positional correspondence to g i v e corr el at i on among th e "m" 

Page 6 of 1 1 



number of fie l ds that defines a positional relationship between the first and second 
imperceptible codes of each combination when embedded in th e "N" numb e r of f ie lds 
each field of one frame. 

6. (Currently Amended) A method of extracting imperceptible codes from digital 
image data by a compute r the imperceptible codes being embedded into the digital 
image data by dividing, per frame, digital image data into an "N" number of fields 
wherein "N" being an integer of 2 or more, producing an "m" number of combinations 
of imperceptible codes, each combination having a first imperceptible code and a 
second imperceptible code, the first imperceptible code being one of the "m" number 
of first imperceptible codes, the second imperceptible code being one of the "m" 
number of second imperceptible codes given by a specific function with each first 
imperceptible code and a specific identification code as variables, in which the 
specific identification code is given by the specific function with the first and second 
imperceptible codes of each combination as variables wherein "m" being an integer 
of 2 or more and given by dividing "N" by an integer, and embedding the first and 
second imperceptible codes of each combination into image data of each of the 
divided fields according to a specific rule of positional correspondence that defines a 
positional relationship between the first and second imperceptible codes of each 
combination when embedded in each field of one frame, in which the apparatus is 
given information on the division condition of the digital image data divided into the 
"N" number of fields per frame, the specific identification code, the specific function 
and the specific rule of positional correspondence, the method comprising the steps 
of: 

dividing, per frame, input digital image data into an the "N" number of fields 
whoroin U N" boing an int o g o r of 2 or mor o according to a sp e cific rulo of pos i t i ona l 
corr e spondence to g i ve corr e lation among an "m" numb e r of fi el ds i n th e "N" numb e r 
of f i elds of ono framo wh o roin "m" be i ng an i ntogor of 2 or moro and givon by 
div i d i ng "N" by on i ntogor, th e i nput d i gita l imag o data carrying i mporcept i bl e cod e s 
that havo boon embedded into th e input d i g i tal i mag e data by d i vid i ng, por framo, 
orig i na l dig i ta l i mag e data into th e "N" numb e r of fi e lds, produc i ng an N/m numb e r of 
combinat i ons of i mporceptib l e codes, each comb i nation having tho "m" number of 
imp e rc e pt i ble codos givon by a function, an invorso of a spoo i f i o function that givos a 
spoc i fic i dont i f i cation codo by us i ng th e "m" numb e r of imp e rc e ptibl e cod e s as 

Page 7 of 1 1 



var i ables, and embodd i ng tho N/m number of comb i nat i ons of i mporcopt i b l o codos 
into i mag e data d i v i d e d into th e "N" numb e r of fi e lds according to a sp e c i f i c cod e 
e mb e dding t e chn i qu e so that th e "m" numb e r of imp e rc e pt i b le cod e s of e ach 
combination ar e e mb e dd e d into i mago data in the "m" numb e r of f ie lds according to 
the ru le of positiona l corr e spondenc e division condition ; 

extracting the "N" number of imperceptible codes e mb e dd e d i nto from the 
image data divided into the "N" number of fields according to a code extraction 
technique corresponding to the code embedding technique; 

combining the extracted "N" number of imperceptible codes into the N/m ^rrT 
number of combinations according to the division condition and the rule of positional 
correspondence; 

e x e cut i ng tho spocif i c function to conducting a specific operation to obtain 
the specific identification code by using the specific function with the imperceptible 
codes of each of tho N/m number of comb i nations combination as variables; and 

determining that the input digital image data has not been tampered with 
only when results of the specific operation is equal to the specific identification code 
for all of the N/fh "m" number of combinations. 
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